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$f$ (isopammetric function) It is well-
known that an isoparametric hypersurface of $M$ (
)
1
G. Thorbergsson [56] T. E. Cecil [7]
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$Q_{n}(C)\cong\tilde{G}r_{2}(R^{n+2})\cong SO(n+2)/(SO(2)\cross SO(n))$
2 $Q_{1}(C)\cong S^{2},$ $Q_{2}(C)\cong S^{2}\cross S^{2}$










$2n/g$ ( Theorem 4.3)
$2n/g$ (resp. ) $\mathcal{G}(N^{n})$ (resp.












(Lagrangian immersion) $\varphi^{*}\omega=0$ ( ) $n$ $C^{\infty}$-
$M$ $C^{\infty}-$ $\varphi$ : $Larrow M^{2n}$ $\varphi^{*}\omega=0$
(isotropic submanifold)
$\varphi$ : $Larrow M^{2n}$ $\omega$





$C^{\infty}-$ 1- $c\infty$- $V_{t}:= \frac{\partial\varphi_{t}}{\partial t}\in C^{\infty}(\varphi_{t}^{-1}TM)$
1.1.




$\Leftrightarrow\alpha_{V_{t}}\in Z^{1}(L)$ $t$ 1
$\{\varphi_{t}\}$ : (Hamiltonian deformation)
$def$




$\frac{1}{2\pi}[\omega]\in H^{2}(M, R)$ integral class (
(prequantizable) 1.3).
$M$ $\mathcal{L}$ $\sqrt{-1}\omega$ $\mathcal{L}$ $U(1)$ -
$\nabla$
$\varphi_{t}$ : $Larrow M$ $t$
$L$ $\varphi_{t}^{-1}\mathcal{L}$ $U(1)$ - $\varphi_{t}^{-1}\nabla$ $L$
$U(1)$ - $\{\varphi_{t}^{-1}\nabla\}$
1.1 ( [26], [42]). $\{\varphi_{t}\}$
$\{\varphi_{t}^{-1}\nabla\}$
$\rho_{t}$ : $\pi_{1}(L)arrow U(1)$
12.






3 $(\mathfrak{g}^{*}):=\{\alpha\in \mathfrak{g}^{*}|$ $a\in G$ Ad$*(a)\alpha=\alpha\}$
$M$ $G$ $\alpha\in$
$\partial(9^{*})\cong c(\mathfrak{g})$ $\mu^{-1}(\alpha)$ $c(\mathfrak{g})$
$\mathfrak{g}$
13.
( [36], [38], [47], [48])
[36], [37], [39], FOOO([15]),
22
$(M, \omega)$ $L$ $M$
$w$ : $(D^{2}, \partial D^{2})arrow(M, L)$ $D^{2}$ $R^{2}$
$\partial D^{2}$ $D^{2}$ $w^{-1}(TM)\cong D^{2}\cross R^{2n}$
Lagr $(R^{2n})$ $:=$ { $R^{2n}$ } $=O(2n)/U(n)$
3
$\tilde{w}$ : $\partial D^{2}\ni p\mapsto T_{w(p)}L\in$ Lagr$(R^{2n})$ (1.1)
Lagr $(R^{2n})$ ) $\triangleright$– $\tilde{w}$
$\mu\in H^{1}(O(2n)/U(n);R)$ $L$
$I_{\mu,L}([w]):=\mu(\tilde{w})\in$ Z. (1.2)
$I_{\mu,L}$ : $\pi_{2}(M, L)arrow Z$ $I_{\mu,L}$
$L$ $\Sigma_{L}$
$\Sigma_{L}$ $:= \min\{I_{\mu,L}(A)|A\in\pi_{2}(M, L), I_{\mu,L}(A)>0\}$ (1.3)
1 $I_{\omega}$ : $\pi_{2}(M, L)arrow R$
$w$ : $(D^{2}, \partial D^{2})arrow(M, L)$




$I_{\mu,L}=\lambda I_{\omega}$ . (1.5)
(monotone)
$(M, \omega)$ $(M, \omega)$ (period group)
$\Gamma_{\omega}:=\{[\omega](A)|A\in H_{2}(M;Z)\}\subset R$ (1.6)
$M$
$\Gamma_{\omega}=\{[\omega](u)|u$ : $S^{2}arrow M$ $\}\subset$ R. (1.7)
$(M, \omega)$ (pre-
quantizable) : $\Gamma_{\omega}$ $R$
$\gamma$
$[ \frac{\omega}{\gamma}]$ integral class, $[ \frac{\omega}{\gamma}]\in i(H^{2}(M;Z))$ $i$
$Z\subset R$ $i$ : $H^{2}(M;Z)arrow H^{2}(M;R)$
















$n_{L}:= \min\{k\in Z|k\geq 1,$ $\otimes^{k}(i^{-1}E,$ $i^{-1}\nabla)$ $\}=\frac{\gamma_{\omega}}{\gamma_{\omega,L}}\in$ Z. (1.12)
2.
21. $(M, \omega, J, g)$ $\omega$
$g$ $\varphi$ : $Larrow M$






([12]). $\rho_{M}$ $\rho_{M}(X, Y)=Ric^{M}(JX, Y)$







$\varphi$ : (Hamiltonian minimal or H-minimal)
$\Leftrightarrow^{def}$
$\varphi_{0}=\varphi$ : $Larrow M$
$\frac{d}{dt}Vol(L, \varphi_{t}^{*}g)|_{t=0}=0$
$\Leftrightarrow$ $\delta\alpha_{H}=0$ .
$\alpha_{H}=0$ $($ $, H=0)$ $L$









$= \int_{L}(\{\triangle_{L}^{1}\alpha, \alpha\}-\langle\overline{R}(\alpha),$ $\alpha\}-2\langle\alpha\otimes\alpha\otimes\alpha_{H},$ $S\rangle+\{\alpha_{H},$ $\alpha\rangle^{2})dv$
$\triangle_{L}^{1}$ $L$ 1 $\Omega^{1}(L)$
$(L, \varphi^{*}g)$
$\bullet\alpha:=\alpha_{V}\in B^{1}(L)$ . $V= \frac{\partial\varphi_{t}}{\partial t}|_{t=0}\in C^{\infty}(\varphi^{-1}TM)$ .
$\bullet$ $\{\overline{R}(\alpha),$ $\alpha\rangle:=\sum_{i,j=1}^{n}Ric^{M}(e_{i}, ej)\alpha(e_{i})\alpha(e_{j})$ . $\{e_{i}\}$ $T_{p}L$
$\bullet$ $S(X, Y, Z):=\omega(B(X, Y), Z)$ $L$ 3
$X$ $M$ (
) $M$ 1
$\alpha x:=\omega(X, \cdot)$ $H^{1}(M, R)=\{0\}$ $\alpha x=\omega(X, \cdot)$
$X$ $M$ $M$




24. $\varphi$ $\varphi$ 2
(strictly Hamiltonian stable) :
(i) $\varphi$
(ii) 2 ( ) $\varphi$
$L$ $L$
2.5. $(M, \omega, J, g)$





$L$ 1 $\delta\alpha_{H}$ $L$
$L$ $\delta\alpha_{H}=0$








22([38]). $L$ $(M, \omega, J, g)$
$L$ $H^{1}(L;R)$ $L$
$[\alpha_{H}]$ $L$ ( )
$I_{\mu,L}$
Y. G. Oh([38])
23([47]). $(M, \omega, J, g)$
$w$ : $(D^{2}, \partial D^{2})arrow(M, L)$
$I_{\mu,L}([w])= \frac{1}{\pi}\int_{D^{2}}w^{*}\rho_{M}+\frac{1}{\pi}\int_{\partial D^{2}}(w|_{\partial D^{2}})^{*}\alpha_{H}$ . (2.2)
2







$\gamma_{c_{1}}$ $:= \min\{c_{1}(M)(A)|A\in H_{2}(M;Z), c_{1}(M)(A)>0\}\in Z$,
$\gamma_{c_{1},L}$ $:= \min\{c_{1}(M)(B)|B\in H_{2}(M, L;Z), c_{1}(M)(B)>0\}\in$ Z.
(23) 43







p.521] $)$ : $M=SU(p+q)/S(U(p)\cross U(q))$ $\gamma_{c_{1}}=p+q$ . $M=SO(2p)/U(p)$
$\gamma$
1 $=2p-2$ . $M=Sp(p)/U(p)$ $\gamma_{c_{1}}=p+1$ . $M=SO(p+$
$2)/(SO(2)\cross SO(p))(p\geq 2)$ $\gamma_{c_{1}}=p$ . $M=E_{6}/(T^{1}\cdot S\dot{\mu}n(10))$





2.3 (B. Y. Chen - T. Nagano - P. F. Leung [9], Y. G. Oh [33]). $M$










? $\lambda_{1}=\kappa$ $\Leftrightarrow$ $L$
[44]
3.
3.1. Elie Cartan, H. F. $M\ddot{u}$nzner,
([31], [32], G. Thorbergsson
[56], T. E. Cecil [7] $)$ .
$N^{n}$ $S^{n+1}(1)$ $g$ $k_{1}>k_{2}>$
. . . $>k_{g}$
$m_{\alpha}(\alpha=1, \cdots,g)$
$x(p)$ $N$ $p$ $O$ $n(p)$ $N$ $p$
$S^{n+1}(1)$ $x$ $N^{n}$ $n$ $N^{n}$
$S^{n+1}(1)$
3.1 ([31]). $k_{\alpha}=\cot\theta_{\alpha}(\alpha=1, \cdots,g)$ $0<\theta_{1}<\cdots<\theta_{g}<\pi$ .
:
$\theta_{\alpha}=\theta_{1}+(\alpha-1)\frac{\pi}{g}$ $(\alpha=1, \cdots, g)$ , (3.1)
$m_{\alpha}=m_{\alpha+2}$ $g$ (3.2)
$n=\{\begin{array}{ll}\frac{(m_{1}+m_{2})g}{2} (g\geq 2),m_{1} (g=1).\end{array}$ (3.3)
8
$g$ $m_{1}=m_{2}=\cdots=m_{g}$ . $\theta_{1}+(\alpha-1)\frac{\pi}{g}<\pi=\frac{g\pi}{g}$
$0< \theta_{1}<\frac{(g-\alpha+1)\pi}{g}$ $0< \theta_{1}<\frac{\pi}{g}$ .
$q\in A$
$V(q):=\cos(gt(q))$
$N^{n}$ $A$ $V$ $\theta_{1}-t(q)$
$S^{n+1}(1)$ $q$ $N^{n}$ $r>0$ $q\in A$
$\overline{F}(rq)$ $:=r^{g}\cos(gt(q))=r^{g}V(q)$
$\bigcup_{r>0}rA\subset R^{n+2}$ $\overline{F}$ $g$ $F:R^{n+2}arrow R$ ,
$g$ $F$ $Cartan-M\ddot{u}n$zner :
$\{\begin{array}{l}\Delta F=cr^{g-2},\Vert gradF\Vert^{2}=g^{2}r^{2g-2},\end{array}$ (3.4)
2 $m_{2}-m_{1}$
$c:=g\overline{2}$ ’ $r=\Vert x\Vert^{2}=(x_{1})^{2}+(x_{2})^{2}+(x_{3})^{2}+\cdots+(x_{n+2})^{2}$
$V=F|_{S^{n+1}(1)}$ $S^{n+1}(1)$ :
$\{\begin{array}{l}\triangle V=-g(g+n)V-+c=S(V),\Vert\nabla V\Vert^{2}-=g^{2}(1-V^{2})=T(V),\end{array}$ (3.5)
$\overline{\nabla}$ $\triangle-$ $S^{n+1}(1)$
$V=F|_{S^{n+1}(1)}$ $S^{n+1}(1)$
$0< \theta_{1}<\frac{\pi}{g}$ $\cos(g\theta_{1})\neq\pm 1$ $\cos(g\theta_{1})$













(1) $g$ 1, 2, 3, 4 6
(2) $g=6$ $m_{1}=m_{2}$






(1) $g=1$ $k_{1}=0$ .
(2) $g=2$ $k_{1}=\sqrt{\frac{m_{2}}{m_{1}}}$ $k_{2}=\sqrt{\frac{m_{1}}{m_{2}}}$.
(3) $g=3$ $k_{1}=\sqrt{3}$ , $k_{2}=0$ $k_{3}=$ - $3$ .
(4) $g=4$ $\kappa_{1}=\frac{\sqrt{m_{1}+m_{2}}+\sqrt{m_{2}}}{\sqrt{m_{1}}},$ $\kappa_{2}=\frac{\sqrt{m_{1}+m_{2}}-\sqrt{m_{1}}}{\sqrt{m_{2}}},$ $\kappa_{3}=$
$- \frac{\sqrt{m_{1}+m_{2}}-\sqrt{m_{2}}}{\sqrt{m_{1}}},$ $\kappa_{4}=-\frac{\sqrt{m_{1}+m_{2}}+\sqrt{m_{1}}}{\sqrt{m_{2}}}$ .
(5) $g=6$ $\kappa_{1}=2+\sqrt{3},$ $\kappa_{2}=1,$ $\kappa_{3}=2$ - $3,$ $\kappa_{4}=-(2$ - $3),$ $\kappa_{5}=$
$-1,$ $\kappa_{6}=-(2+\sqrt{3})$ .








[49], [50] D. Ferus, H. Karcher, H.
F. M\"unzner [14]
OT-FKM




$E_{1},$ $\cdots,$ $E_{m-1}\in O(l)$




$P_{0}(u, v)$ $:=(u, -v),$ $P_{1}(u, v)$ $:=(v, u),$ $P_{1+i}(u, v)$ $:=(E_{i}v, -E_{i}u)$
$Cl(R^{m-1})$ $l$ $l=\delta(m)$
:
$k>1$ $l=k\delta(m)$ $Cl(R^{m-1})$ $l$ $R^{\delta(m)}$
$Cl(R^{m-1})$ $k$
$(P_{1}, \cdots , P_{m})$ $R^{2l}$
$m_{1}:=m$ , $m_{2}:=l-m-1=k\delta(m)-m-1$ . (3.6)
$F(x):= \{x, x\}^{2}-2\sum_{i=0}^{m}\{P_{i}x,$ $x\rangle^{2}$ (3.7)
$F:R^{2l}arrow R$ Cartan-M\"unzner
$F$ $g=4$ Cartan-M\"unzner (3.4)
$F$ $S^{2l-1}(1)\subset R^{2l}=R^{l}\oplus R^{l}$ 4
$(m_{1}, m_{2})=(m, l-m-1)$ OTFKM
OT-FKM





$N^{n}\subset S^{n+1}(1)$ $g=1,2$ or 3 $N^{n}$
(E. $C$artan). $g=6$ $m=1$ $N^{n}$ (Dorfmeister
and Neher [13], R. Miyaoka [29] $)$ . $g=6$ $m=2$ R. Miyaoka
([30])
$g=4$ $(m_{1}, m_{2})$ OT-FKM
(Stolz [53]). $N^{n}$ $(m_{1}, m_{2})=(4,5),$ $(3,4),$ $(6,9),$ $(7,8)$
OT-FKM (Cecil, Chi and







$\overline{Gr}_{2}(R^{n+2}):=$ { $W|R^{n+2}$ 2 }.
$Q_{n}(C)$ $\overline{Gr}_{2}(R^{n+2})$
$CP^{n+1}\supset Q_{n}(C)\ni[a+\sqrt{-1}b] W=a\wedge b\in\overline{Gr}_{2}(R^{n+2})\subset\wedge^{2}R^{n+2}$
{a, b} $W$
$n=2$ $Q_{2}(C)\cong S^{2}\cross S^{2}$ $n\geq 3$ $Q_{n}(C)$
$R^{n+2}$ $Q_{n}(C)\cong\overline{Gr}_{2}(R^{n+2})$
$g_{Q_{n}(C)}^{std}$ $n$ $\kappa$
42. $N^{n}arrow S^{n+1}(1)\subset R^{n+2}$
$n+1$
$x$ $N^{n}$ $n$ $S^{n+1}(1)$ $N^{n}$
12
$\mathcal{G}$ : $N^{n}\ni p\mapsto[x(p)+\sqrt{-l}n(p)]=x(p)\wedge n(p)\in Q_{n}(C)\cong\overline{Gr}_{2}(R^{n+2})$
41([26], [27]).
(1) $N_{1},$ $N_{2}\subset S^{n+1}(1)$
$N_{1}$ $N_{2}$ $S^{n+1}(1)$ $\mathcal{G}(N_{1})=$
$\mathcal{G}(N_{2})$
(2) $N^{n}$ $S^{n+1}(1)$ $N^{n}$
$\mathcal{G}$ $N^{n}$
$\mathcal{G}$ $S^{n+1}(1)$ $N^{n}$
$\kappa_{i}(i=1, \cdots, n)$ $N^{n}\subset S^{n+1}(1)$ $\kappa_{i}=\cot\theta_{i}(i=1, \cdots, n)$
$0<\theta_{i}<\pi$ $N^{n}\subset S^{n+1}(1)$ $\{e_{i}\}$










$\mathcal{G}$ : $N^{n}arrow Q_{n}(C)$




( ) $\gamma=\gamma(\theta)$ $2g$ $N^{n}$
:
$\gamma\cap N^{n}=\{x_{\theta}(p)|\theta=\frac{2\pi(\alpha-1)}{g}$ $2 \theta_{1}+\frac{2\pi(\alpha-1)}{g}($ $\alpha=1,$ $\cdots,$ $g)\}$





$\mathcal{G}(p_{\theta})=x(p_{\theta})\wedge n(p_{\theta})=x(p)\wedge(-n(p))=-x(p)\wedge n(p)\neq \mathcal{G}(p)$
$p,$ $q\in N^{n}$ $\mathcal{G}(p)=\mathcal{G}(q)$ $\theta=\frac{2\pi(\alpha-1)}{g}(\alpha=$
$1,$ $\cdots,g)$ $q=p_{\theta}$ $x(p)\wedge n(p)=x(q)\wedge n(q)$
$0\leq\psi<2\pi$
$x(q)=\cos\psi x(p)+\sin\psi n(p)$ ,
$n(q)=-\sin\psi x(p)+\cos\psi n(p)$
$\alpha=1,$ $\cdots,$ $g$ $\psi=\frac{2\pi(\alpha-1)}{g}$
$2 \theta_{1}+\frac{2\pi(\alpha-1)}{g}$ . $\psi=2\theta_{1}+\frac{2\pi(\alpha-1)}{g}$ $\mathcal{G}(P)\neq \mathcal{G}(q)$
$\alpha=1,$ $\cdots,g$ $\psi=\frac{2\pi(\alpha-1)}{g}$
$N^{n}$ $g$
$\nu$ : $N^{n} \ni p\cos(\frac{2\pi}{g})x(p)+\sin(\frac{2\pi}{g})n(p)\in N^{n}$ (4.2)
$N^{n}$ $g$ $\{Id_{N^{n}}=\nu^{0}, \nu, \cdots, \nu^{g-1}\}$
$g$
$N^{n}$ $Z_{g}:=\{Id_{N^{n}}=\nu^{0}, \nu, \cdots, \nu^{g-1}\}$
42. $p,$ $q\in N^{n}$ $\mathcal{G}(p)=\mathcal{G}(q)$ $v\in Z_{g}$
$q=v(p)$








$g=1$ $(d\nu)_{p}(e_{i})=e_{i}(i=1, \cdots, n)$





$\Leftrightarrow$ $\frac{2\pi}{g}>\theta_{\alpha}=\theta_{1}+(\alpha-1)\frac{\pi}{g}$ $(\alpha=1, \cdots, g)$
$\Leftrightarrow$ $\frac{(3-\alpha)\pi}{g}>\theta_{1}$ $(\alpha=1, \cdots, g)$
$\frac{2\pi}{g}(\alpha=1)>\frac{\pi}{g}(\alpha=2)>\theta_{1}>0(\alpha=3)\geq\cdots\geq-\frac{(g-3)\pi}{g}(\alpha=g)$
$(d\nu)_{p}:T_{x}Narrow T_{x_{\theta}}N$ $m_{1}+m_{2}$
42. $g\geq 2$ $\nu$ : $Narrow N$ $N$
$m_{1}+m_{2}$
$g\geq 3$ $N^{n}\subset S^{n+1}(1)$ $Z_{g}$- $S^{n+1}(1)$
$Q_{n}(C)$ $\mathcal{G}$ $N^{n}$ (4.1) $Z_{g^{-}}$
3.1 :




(1) – $L=\mathcal{G}(N^{n})\cong N^{n}/Z_{g}$
$g$
$2n$




$\Sigma_{L}=\frac{2n}{g}=\{\begin{array}{ll}m_{1}+m_{2} ( g \text{ }),2 m_{1} ( g \text{ }), .\end{array}$
24 $\mathcal{G}(N^{n})$ $\mathcal{G}(N^{n})$ $Q_{n}(C)$
25 $\mathcal{G}(N^{n})$ $Q_{n}(C)$
(2.3) $M=Q_{n}(C)$ $n\geq 2$
$\gamma$
1 $=n,$ $n=1$ $\gamma_{c_{1}}=2$ $n_{L}$







$\pi\downarrow SO(2)$ $\pi\downarrow SO(2)\cong U(1)\cong S^{1}$






$Z_{g}=\{(\begin{array}{ll}cost -sintsint cost\end{array})|t=0,2 \pi\frac{1}{g},$ $\cdots,$ $2 \pi\frac{g-1}{g}\}$




$Q_{n}(C)=Gr_{2}(R^{n+2})$ $\mathcal{W}$ x $=$ [a $+\sqrt{}[$ $b]\in$
$Q_{n}(C)$
$\mathcal{W}_{x}$ : $=$ C(a $+$ V b)
$n\geq 2$ $E=\mathcal{W}$ $n=1$
$\otimes^{2}E=\mathcal{W}$ . $n\geq 2$ $c_{1}(\mathcal{W})(CP^{1})=1$
$CP^{1}:=$ { $W\subset U|1$ } $U$ $C^{n+2}$ 2-
$U\perp\overline{U}$







$n\geq 2$ $n_{L}=g$ $n=1$ $n_{L}=2$
$\Sigma_{L}=\frac{2n}{g}=\{\begin{array}{l}\frac{2}{g}\frac{(m_{1}+m_{2})g}{2}=m_{1}+m_{2} ( g \text{ }),\frac{2}{g}gm_{1}=2m_{1} ( g \text{ }).\end{array}$




$N^{n}\subset S^{n+1}(1)$ ( $K\subset SO(n+2)$
) $\mathcal{G}(N^{n})$ $Q_{n}(C)$
([26, p.759, Proposition 3.1]).
$N^{n}\subset S^{n+1}(1)$ 2
$(U, K)$ $K$ $S^{n+1}(1)$
1
([21]) .
$\mathfrak{g}=t+\mathfrak{p}$ $(U, K)$ $a$ $\mathfrak{p}$
$a\cap S^{n+1}(1)$ $H$
$N^{n}:=$ (Ad$K$) $H\subset S^{n+1}(1)\subset R^{n+2}\cong \mathfrak{p}$ $\mathcal{G}(N^{n})=$
$(AdK)[\alpha]\subset Gr_{2}(\mathfrak{p})\cong Q_{n}(C)$ $\mathfrak{p}$ $K$
$Q_{n}(C)$ $K$ $\tilde{\mu}$
:
$\tilde{\mu}$ : $Q_{n}(C)\cong\overline{Gr}_{2}(\mathfrak{p})\ni[a+\sqrt{-1}b]=[W]-[a, b]\in f\cong t^{*}$




$v\in S^{n+1}(1)$ $N^{n}=K’\cdot v\subset S^{n+1}(1)$
$S^{n+1}(1)$
$K$ $u=f+\mathfrak{p}$ 2 $(U, K)$




( [44] 3.1) :
51([26]). $Q_{n}(C)$
$L^{n}$ $S^{n+1}(1)$ $N^{n}$ $\mathcal{G}(N^{n})$
5.1 $(([26]))$ . (1) $(U, K)$ (i) $(S^{1}\cross SO(3), SO(2)),$ $(ii)(SO(3)\cross$
$SO(3),$ $SO(2)\cross SO(2)),$ $(iii)(SO(3)\cross SO(n+1), SO(2)\cross SO(n))$ (iv)
$(SO(m+2), SO(2)\cross SO(m))(n=2m-2)$ $\xi\in \mathfrak{c}(e)\cap{\rm Im}(\mu)\neq$
$\{0\}$ $L=\mu^{-1}(\xi)\subset Q_{n}(C)$ $Q_{n}(C)$




(i) $(U, K)$ $(S^{1}\cross SO(3), SO(2))$ $L$ $Q_{1}(C)\cong S^{2}$
17
(ii) $(U, K)$ $(SO(3)\cross SO(3), SO(2)\cross SO(2))$ $Q_{2}(C)\cong S^{2}\cross S^{2}$
$L$ $S^{2}$










(c) $K\cdot[W_{\pm\sqrt{-1}}]$ $Q_{n}(C)$ $\dim K\cdot[W_{\pm\sqrt{-1}}]=0$
(1 !).





(a) $K\cdot[W_{1}]=K\cdot[W_{-1}]=\mathcal{G}(N^{n})$ $Q_{n}(C)$ ( )
(b) $\lambda\in S^{1}\backslash \{\pm\sqrt{-1}\}$
$K$ . $[W_{\lambda}]\cong(SO(2)\cross SO(m))/(Z_{2}\cross Z_{4}\cross SO(m-2))$
$Q_{n}(C)$ $\nabla S\neq 0$
$\nabla\alpha_{H}=0$
(c) $K\cdot[W_{\pm\sqrt{-1}}]\cong SO(m)/S(O(1)\cross O(m-1))\cong RP^{m-1}$ $Q_{n}(C)$
$\dim K\cdot[W_{\pm\sqrt{-1}}]=m-1$
6.
$N^{n}$ $S^{n+1}(1)$ Palmer ([51])




$g=1$ $N^{n}=S^{n}$ $\mathcal{G}(N^{n})\cong S^{n}$
([55]). $n$
$n$
(Gluck, Morgan and Ziller [16]).
$n$
$H^{n}(Q_{n}(C);R)=\{0\}$ . $n$ $H^{n}(Q_{n}(C), R)\cong R$ $n$








$Q_{m_{1}+1,m_{2}+1}(R)$ , $g=1$ $g=2$
$g=3$ $L=\mathcal{G}(N^{n})$ ([26]) .
$g=3$ $Q_{n}(C)$ $\mathcal{G}(N^{n})$
([26]), $\mathcal{G}(N^{n})$
$\nabla S\neq 0$ ( 2. 1 ).
61([28]). $g=6$ $L=SO(4)/(Z_{2}+Z_{2})\cdot Z_{6}(m_{1}=m_{2}=1)$
$L=G_{2}/T^{2}\cdot Z_{6}(m_{1}=m_{2}=2)$ $L$
$g=4$ (Ozeki-
Takeuchi, Ferus-Karcher-M\"unzner, Cecil-Chi-Jensen, Immervoll).
62([28]). $g=4$ $L=\mathcal{G}(N^{n})$
(1) $L=SO(5)/T^{2}$ . Z4 $(m_{1}=m_{2}=2)$
(2) $L=U(5)/(SU(2)\cross SU(2)\cross U(1))$ . Z4 $(m_{1}=4, m_{2}=5)$
(3) $L=(SO(2)\cross SO(m))/(Z_{2}\cross SO(m-2))$ . $Z_{4}(m_{1}=1,$ $m_{2}=m-2,$ $m\geq$
3 $)$ $m_{2}-m_{1}\geq 3$ $L$
$m_{2}-m_{1}=2$ $L$
$m_{2}-m_{1}=1$ $0,$ $L$
(4) $L=S(U(2)\cross U(m))/S(U(1)\cross U(1)\cross U(m-2)))$ . Z4 $(m_{1}=2,$ $m_{2}=$
$2m-3,$ $m\geq 2)$ $m_{2}-m_{1}\geq 3$ $L$
$m_{2}-m_{1}=1$ 1, $L$
(5) $L=Sp(2)\cross Sp(m)/(Sp(1)\cross Sp(1)\cross Sp(m-2)))$ . Z4 $(m_{1}=4,$ $m_{2}=$
$4m-5,$ $m\geq 2)$ $m_{2}-m_{1}\geq 3$ $L$
$m_{2}-m_{1}=-1$ $L$
(6) $L=U(1)\cdot Spin(10)/(S^{1}\cdot Spin(6))\cdot Z_{4}(m_{1}=6,$ $m_{2}=9$ , thus $m_{2}-m_{1}=3$ ! $)$
!
6.3 ([28]). $(U, K)$ EIII $(U, K)\neq(E_{6}, U(1)\cdot Spin(10))$ ,
$L=\mathcal{G}(N)$ $|m_{2}-m_{1}|\geq 3$
$(U, K)$ EIII $(U, K)\neq(E_{6}, U(1)\cdot Spin(10))$
$(m_{1}, m_{2})=(6,9)$ $L=\mathcal{G}(N)$
7. 1



























$U(\nu_{N}^{*})$ $\div$ U(T$*$ Sn$+$ l (1)) $\cong V_{2}(R^{n+2})$
$\downarrow$
Leg.




$U(T^{*}S^{n+1}(1))\cong V_{2}(R^{n+2})$ $\overline{Gr}_{2}(R^{n+2})\cong Q_{n}(C)$
$(SO(n+2)$- $)$
$(0, \infty)\cross V_{2}(R^{n+2})=CV_{2}(R^{n+2})\cross CU(T^{*}S^{n+1}(1))\cong TS^{n+1}(1)\backslash \{0\}$
( [6]).













Stenzel ([52]) 1 $G/K$ ( )
$G$ ( 1 )
(Stenzel meteric)
$T^{*}S^{n+1}(1)\cong TS^{n+1}(1)$ $SO(n+2)$




$A_{l\ovalbox{\tt\small REJECT}}$ $(-1)$ austere
([19, p.102]).
$S^{n+1}(1)$ $N^{n}$ $S^{n+1}(1)$ austere
$m_{1}=m_{2}$ ( 3.1 ).
4.1 $S^{n+1}(1)$ $N^{n}$
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